A 77-year-old Japanese womanwith massive painless ascites caused by chronic lupus peritonitis is reported. Peritoneal effusion had been resistant to the administration of steroids during the whole treatment period. It was characteristic that the titers of anti-DNA antibodies and the level of immunecomplex were elevated in the peritoneal fluid with suppressed levels of complements in ascites, although serum immunological markers reflecting the activity of SLE presented improvement after initiation of the treatment. Fifteen patients with chronic lupus peritonitis were reported previously. Wereviewed the literature and suggest that chronic lupus peritonitis at elderly onset may demonstrate a poor response to the glucocorticoid therapy because of persistent inflammation in the peritoneum and the presence of impaired vascular circulation in addition to immunological mechanisms.
Introduction
Systemic lupus erythematosus (SLE) has been widely considered an autoimmune disease that occurs mainly in young women. Most of the patients with SLEpresent onset of the illness between the ages of 16 and 50 years, and the average age at onset of symptomswas reported to be 27 years in a previous study of 609 SLE patients (1) . Onset of SLEin the elderly, defined as occurring after the age of 50 years, was not commonconsisting of 10.5 -21.2% of the patient population (1) (2) (3) . It was reported that the clinical features were mild with less frequency of nephritis and renal failure in patients with later onset of SLEcompared with earlier onset (1, 2) . However, the duration prior to diagnosis is longer in the elderly patients than in the younger because SLE occurs insidiously in the elderly while the younger patients usually have acute onset (2, 3) . Furthermore, severe complications such as septic shock are frequent in elderly SLE patients (3) . Therefore, the survival rate of lupus patients is not higher in the late onset than in the earlier onset (1, 2) . Serositis is a commonfeature in a broad range of manifestations of patients with SLE. Pleuritis and pericarditis have been recognized to be found frequently in elderly onset SLE compared with younger onset (3, 4) . However, chronic peritoneal serositis presenting painless ascites, so-called chronic lupus peritonitis, is especially rare and only 15 cases have been reported, as far as we know (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . Here, we describe a case of chronic lupus peritonitis with massive painless ascites at elderly onset and review the literature to clarify the characteristics of this clinical entity. The present patient showedthe oldest onset comparedwith previous cases and a resistant course to the administration of steroids. It was interesting that serum immunological markers indicating the activity of lupus presented improvement, although elevation of anti-DNAantibodies and immunecomplexcontinued in the peritoneal fluid after treatment in this patient.
Case Report
A 77-year-old Japanese womanwas hospitalized in January 1998 because of massive ascites. Her family history did not include any collagen diseases. She had history of mild proteinuria, 0.7 g/day, and pancytopenia with a normocellular bone marrow6 months prior to admission. Edemain the lower extremities and ascites had been noted since in November1998. On admission, her height was 148 cm and weight 49 kg with an increase of 7 kg over the previous 2 months, and blood pressure was 160/74 mmHg. Heart rate was 78 beats/min and regular. Body temperature was 36.6°C. Skin erythema was not present. Prominent edema was found in the bilateral lower ex-a markeddistension without tenderness and bowel sounds were decreased. Electrocardiogram demonstrated a low voltage without myocardial ischemia and echocardiogram revealed a small amount of pericardial fluid and a hyperkinetic heart with a normal left ventricular function. A chest X-ray film disclosed an enlarged heart and bilateral pleural effusion. Massive ascites were shownin an abdominal urtrasonography and computed tomographic scan (Fig. 1) . Neither lymphadenopathy nor abnormalmasswas present. Pelvic examinationwasalso normal. Urinalysis revealed microscopic hematuria, 1.8 g/day of proteinuria and no glucosuria. The urinary sediment contained 10-19 red blood cells per high power field and granular casts.
Laboratory findings were as follows: erythrocyte sedimentation rate, 136 mm/h; red blood cell count, 2.76x1012//; hemoglobin, 84 g//; white blood cell count, 2xlO9//; platelet count, 189xlO9//; serum total protein, 58 g/Z; albumin, 22 g/Z; y-globulin, 22 g/Z; IgG, 22.6 g/Z; IgA, 1.93 g/Z; and IgM, 1.52 g/L Immunoelectrophoresis of serum protein as well as urinary protein demonstrated an absence of M-proteins. Asparate ami- notransferase, al anine aminotransferase, y-glutamyltransferase, and total bilirubin levels were within normal ranges. The fasting blood glucose level was 5.2 mmol//. Blood urea nitrogen level was 13.9 mmol//, creatinine 97.2 mmol// and uric acid 416 jimol// and creatinine clearance 26.6 ml/min. Anti-hepatitis B antibody, anti-hepatitis C antibody and anti-thyroid peroxidase antibody, serum rheumatoid factor and lupus anticoagulant were negative. Anti-cardiolipin antibody of IgG class was 1.1 U/ml (normal range <10). Antibody to extractable nuclear antigen for Ul-RNP was negative. Reduced levels of complements and various positive antibodies associated with collagen diseases were found in the patient ( Chronic lupus peritonitis was diagnosed and she was treated with 60 mg of prednisolone daily and bolus injection of 500 mg of methylprednisolone (Fig. 2 ). Despite the combination using intravenous administration of diuretics and albumin, peritoneal fluid remained contrary to decreased edema in the extremities. After steroids were administered, hypocomplementemia was improved in parallel with a reduction in serum titers for anti-DNA antibodies and the levels of immunecomplex (Table 1 and Fig. 2 ). However, ascites developed with increased titers of anti-DNA antibodies and the levels of immune complex in the peritoneal fluid. Changes in ascites and edemawere shownas those of body weight and abdominal circumference in Fig. 2 . Lowlevels of complements in ascites did not change during the treatment period. Frequent extracorporeal ultra filtration method (ECUM)was performed to control ascites and edemaof the lower extremities. The patient developed complicated pneumoniaresistant to antibiotics and Fig. 3 ) and pleuritis.
Peritoneal tissue was edematous with mild inflammatory cell infiltration around the vessels (Fig. 4) .
Discussion
Persistent painless ascites in the present patient was probably not caused by lupus nephritis because urinary protein excretion had been 1-2 g/day during the whole period. Although it was considered that hypoalbuminuria was related to the ascites, there was no finding suggesting liver disease, congestive heart failure, constrictive pericarditis or malignant neoplasm. Whenedemain the extremities was controlled, ascites was not improved but rather increased. Gastrointestinal symptoms indicating acute peritonitis were also absent. According to these findings, we diagnosed chronic lupus peritonitis for this patient. Serositis is a common complication of the patients with SLE. It was reported that incidences of pleuritis and pericarditis were higher in the elderly patients with SLEcomparedwith younger patients (3). Peritoneal effusion caused by pericarditis, heart failure, nephrotic syndromeand/or liver disease were reported to exist in 6-45% of the patient group (19) . Acute lupus peritonitis, which was related to vasculitis in the perito- generalized lupus flare and treatment using steroids produced rapid improvement without any aftereffects of the disease (20) (21) (22) . On the other hand, chronic painless peritonitis, described as chronic lupus peritonitis (16) , responded poorly to corticosteroid therapy (5-8, 10, ll, 14-18). Peritoneal effusion was also resistant to the treatment with steroids in the present patient. Therefore, it was necessary to administer high doses of steroids during the treatment period. The SLEDAIscore according to Systemic Lupus Erythematosus Disease Activity Index (23) was estimated to be 21 on admission. Serumlevels of complements, titers of anti-DNA antibodies and immune complex determined by Clq binding assay, that reflected the activity of SLE,responded to the administration of steroids, however, those in the peritoneal fluid did not reveal any improvement but rather increased in the titers of anti-DNAantibodies and levels of immunecomplex (Table 1) . Autoimmuneresponses were considered active in the peritoneum despite the continuous therapy and this might be a reason whythe ascites was difficult to control in the present case. There was no previous study investigating the immunological markers under treatment in both serum and ascites of patients with chronic lupus peritonitis. Corbella et al reported that the disease activity measured using blood samples did not correlate with the course of ascites in chronic lupus peritonitis (18) . It is suggested that it is useful for the prediction of prognosis to observe their changes in the peritoneal fluid. Table 2 shows immunological findings in the literature reporting chronic lupus peritonitis. Elderly onset, defined as occurring at an age older than 50 years old, was found in 4 cases (25%). The present case showed the oldest onset of the disease. Immunological findings in the peritoneal fluid were investigated in 9 of 16 total cases including the present case. Positive anti-nuclear antigen (ANA), anti-DNA antibody and LE cell preparations were usually detectable in ascites. The total protein level in ascites tended to be lower in the elderly (30+5 g//, n=4) than in the younger patients (37±3 g//, n=7). This suggests that inflammation of the peritoneum is mild in the elderly patients and that other factors maycontribute to the occurrence of peritoneal effusion in addition to the immunological mechanisms. Although Corbella et al suggested that antiphospholipid antibodies emphasized chronic ascites in their patient with SLE (18), they were not detected in the present case. Impaired vascular circulation in the peritoneum might be related to ascites because the peritoneal tissue demonstrated edematous change as well as inflammatory cell infiltration. Table 2 also showsthe coexistent manifestations of chronic lupus peritonitis reported in the literature. Proteinuria greater than 0.2 g/day was seen in 7 of ll cases (64%) including the present patient. Pleuritis was noted in all cases that presented findings of chest X-ray film. Pericarditis was found in 4 cases including the present patient and all showed pleural effusion simultaneously. Therefore, in patients with chronic peritonitis, other serositis is also considered to be frequent. Table 3 shows the peritoneal pathological findings, therapy and outcomeof chronic lupus peritonitis reported in the literature. The peritoneum grossly showednormal or non-specific findings indicating chronic inflammation. Tissue samples from a laparoscopic biopsy demonstrated mononuclear or polymorphonuclear leukocyte infiltration around the vessels of the peritoneumin the microscopic studies. Hematoxylinbodies were detected in the peritoneum of one case (6) . Immunofluorescent studies showedthe deposition of immunoglobulinsand complement in the vessel walls of the peritoneum (5, 7). Postmortem examination, reported in only 2 cases including the present case, demonstrated similar findings to those by biopsy. In acute peritonitis, peritoneal histology also revealed chronic inflammation and small vessel vasculitis (22) . The distribution and/or degree of inflammation in the peritoneum may be different between acute and chronic lupus, although the histo- two groups. Stoddard et al reported that the gastrointestinal tract was dilated with ascites whenthe muscular layer was affected by vasculitis (24) .
Steroid administration was performed in all patients with chronic lupus peritonitis. The clinical course of chronic lupus peritonitis is probably resistant to the treatment, however, disease prognosis is not so poor. Thirteen of all patients with chronic lupus peritonitis reached remissions presenting trace or no ascites. However,most of the patients required high doses of steroids for the initial treatment. In 6 of 15 cases (40%), additional immunosuppressive agents were required to manage incomplete remission or recurrence of ascites, although we did not use immunosuppressive agents because of the high age of the present patient. It is considered important that 2 of 3 patients resulting in death were older than 70 years old. The present case suggests that chronic lupus peritonitis at elderly onset shows an unfortunate prognosis. The patient reported by Ishiguro et al (15) showed the similar laboratory findings to the present case. The level of total protein was 22 g/l and complementswere also undetectable in the peritoneal fluid. However, the dramatic response to steroid pulse therapy was observed although per oral administration of prednisolone was not effective. The different clinical course between the two cases might depend on the ages of onset. Heterogeneity of response to the treatment should be considered in elderly patients with SLE. As described above, impaired circulation in the peritoneummight be related to the poor response to glucocorticoid therapy in the elderly patients with chronic lupus peritonitis. Intra-abdominal administration of steroids might be effective from the viewpoint of the drug delivery system.
